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ABSTRACT 

In the fall of 2002, six multiple-completion perched water wells were 
installed around the perimeter of the INEEL CERCLA Disposal Facility (ICDF) 
landfill and evaporation ponds, which were under construction. The wells were 
installed to determine if a continuous zone of perched water exists that would 
meet the regulatory definition of an uppermost aquifer and would require 
detection monitoring once the ICDF begins operating. These new multiple 
completion wells, combined with preexisting wells, form a network of 
17 perched water monitoring zones in the immediate vicinity of the ICDF landfill 
and evaporation ponds. The ICDF is adjacent to old percolation ponds, which 
received service wastewater until late August 2002.  

Fourteen of the 17 perched water wells were dry in October 2002, 
approximately 6 weeks after discharges to the adjacent percolation ponds were 
terminated. Perched water was detected in one intermediate-depth well and two 
deeper wells. Four rounds of baseline water samples were analyzed from these 
wells in the fall of 2002. The chemical signatures indicate that the former 
percolation ponds are the source of the perched water. 

The preexisting perched water that had formed beneath the former 
percolation ponds is rapidly dissipating. Since the baseline sampling events, 
water levels have declined in two of the perched water wells and they can no 
longer provide sufficient water for sampling. In the remaining well, which is 
immediately adjacent to the former percolation ponds, the water level has 
steadily decreased since December 2002. 

No continuous layer of perched water exists under the ICDF Complex at 
any depth. Remnant perched water associated with past discharges to the former 
percolation ponds should not be defined as an uppermost aquifer because of the 
current limited extent of perched water and rapid drain out. Therefore, the 
perched water will not be added to the 40 CFR 264, Subpart F compliant 
detection monitoring network for the underlying Snake River Plain Aquifer at 
this time. 
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Analysis of Perched Water Data from  
ICDF Monitoring Wells 

1. INTRODUCTION 

The INEEL CERCLA Disposal Facility (ICDF)—an engineered disposal facility for 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)-generated waste—
is currently under construction. Located south of the main Idaho Nuclear Technology and Engineering 
Center (INTEC) facility and directly west of the former INTEC percolation ponds, the ICDF is authorized 
under the Final Record of Decision Idaho Nuclear Technology and Engineering Center, Operable 
Unit 3-13 (DOE-ID 1999a) as a remedial design/remedial action for INTEC. Preexisting perched water 
had formed in the vicinity of the former INTEC percolation ponds and the ICDF construction site, but the 
extent of perched water was unknown. A perched water investigation was conducted to determine the 
nature and extent of perched water under the ICDF and whether it would require monitoring as part of the 
ICDF detection monitoring program. 

1.1 Statement of Purpose 

The purpose of this report is to present perched water data that will be used by the U.S. Department 
of Energy Idaho Operations Office (DOE-ID), the U.S. Environmental Protection Agency (EPA), and the 
Idaho Department of Environmental Quality (DEQ) to determine if the ICDF perched water wells should 
be added to the detection monitoring network and if a second perched water investigation phase is 
required. Drilling data, water level measurements, groundwater chemistry, and contaminant data are 
presented and evaluated to determine the occurrence, continuity, and persistence of perched water and 
determine its source. This new information demonstrates that the perched water is discontinuous remnant 
water from discharges to the former percolation ponds that is rapidly dissipating. Additional information 
obtained from the INTEC facility and the Idaho National Engineering and Environmental Laboratory 
(INEEL) Vadose Zone Research Park (VZRP)—collocated with the new INTEC percolation ponds—
demonstrates that it is unlikely that future flow in the Big Lost River will form an extensive, continuous, 
or persistent perched water body under the ICDF in the future. The information presented in this report 
provides the justification to support a decision not to add the perched water to the ICDF detection 
monitoring network at this time. A very limited second-phase investigation of perched water is 
recommended. 

1.2 Project Background 

The DOE-ID, EPA, and DEQ (collectively referred to as the Agencies) authorized a remedial 
design/remedial action for INTEC in accordance with the Final Record of Decision Idaho Nuclear 
Technology and Engineering Center, Operable Unit 3-13 (DOE-ID 1999a). The ICDF, located south of 
INTEC (Figure 1-1), is an on-Site engineered facility consisting of landfill disposal cells, two evaporation 
ponds, and a Staging, Storage, Sizing, and Treatment Facility. The disposal cells, including a buffer zone, 
will cover approximately 40 acres with a disposal capacity of about 510,000 yd3 (389,900 m3). The ICDF 
is being constructed under CERCLA and the landfill and evaporation ponds will be ready to open in the 
summer of 2003. Detection monitoring in the uppermost aquifer is required. The Snake River Plain 
Aquifer (SRPA) lies approximately 470 ft below land surface. A detection monitoring program has been 
established, which consists of one existing upgradient aquifer well and five new downgradient aquifer 
wells. These wells meet the substantive requirements for a detection monitoring network in 40 Code of 
Federal Regulations (CFR) 264, Subpart F, “Releases from Solid Waste Management Units,” of the 
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Figure 1-1. Location of the ICDF on the Idaho National Engineering and Environmental Laboratory. 
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Resource Conservation and Recovery Act (RCRA) (42 USC § 6901 et seq.). The ICDF Complex 
Groundwater Monitoring Plan (DOE-ID 2004) and the Analysis of Baseline Data from ICDF Detection 
Monitoring Wells (Cahn, Meachum, and Leecaster 2003) present detailed information on the detection 
monitoring program. 

The ICDF is adjacent to the former INTEC percolation ponds (Figure 1-2). Between 1.5 and 
2.5 million gal per day was discharged to the ponds from 1984 to August 26, 2002, when discharge 
to the ponds was permanently discontinued. An extensive perched water body, formed in response to 
infiltration from the percolation ponds, had already begun to dissipate around the ICDF after regular 
use of the western percolation pond was discontinued in February 2000. Because the majority of the 
existing perched water wells in the vicinity of the percolation ponds and the ICDF Complex were less 
than 150 ft deep, it was uncertain whether a continuous perched water layer had formed below 150 ft 
and above the SRPA. If deeper perched water existed that would meet the regulatory definition of an 
uppermost aquifer, then perched water monitoring would be added to the detection monitoring network. 

In order to determine if a continuous zone of deeper perched water exists, six new perched water 
wells were installed around the perimeter of the ICDF Complex to augment 12 existing perched water 
wells around the former percolation ponds (Figure 1-2). The new perched water wells have two to three 
completions per well at various depths. 

1.3 Regulatory Requirements 

The Final Record of Decision Idaho Nuclear Technology and Engineering Center, Operable 
Unit 3-13 (DOE-ID 1999a) specifies which sections of 40 CFR 264, Subpart F are applicable or relevant 
and appropriate requirements (ARARs) for the ICDF Complex. Table 1-1 lists the ARARs. Only the 
substantive requirements of the ARARs need to be met. 

The groundwater protection standard is found in 40 CFR 264.92 and requires that: 

…hazardous constituents under §264.93 detected in the groundwater from 
a regulated unit do not exceed the concentration limits under §264.94 in the 
uppermost aquifer underlying the waste management area beyond the point of 
compliance. 

Table 1-1. The ICDF Complex groundwater monitoring applicable or relevant and appropriate 
requirements. 

ARAR Description 

IDAPA 16.01.05.008a (40 CFR 264.92) Groundwater protection standard 

IDAPA 16.01.05.008 (40 CFR 264.93) Hazardous constituents 

IDAPA 16.01.05.008 (40 CFR 264.95) Point of compliance 

IDAPA 16.01.05.008 (40 CFR 264.97) General groundwater monitoring requirements 

IDAPA 16.01.05.008 (40 CFR 264.98) Detection monitoring program 
a. IDAPA 16… is now IDAPA 58…. 
ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
IDAPA = Idaho Administrative Procedures Act 
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Although, 40 CFR 264.94 is not an ARAR, the requirement cited in the Final Record of Decision 
Idaho Nuclear Technology and Engineering Center, Operable Unit 3-13 (DOE-ID 1999a) for the ICDF is 
to prevent the release of leachate to underlying groundwater, which would cause a maximum contaminant 
level to be exceeded, a cumulative carcinogenic risk of 1 × 10-4, or a hazard index of 1 in the SRPA. 

The horizontal point of compliance for the ICDF lies in the aquifer directly beneath the area 
described by an imaginary line circumscribing the ICDF landfill and evaporation ponds (40 CFR 264.95). 
The applicable general groundwater monitoring requirements are contained in 40 CFR 264.97. In 
40 CFR 264.97(a), it states, “The groundwater monitoring system must consist of a sufficient number 
of wells, installed at appropriate locations and depths to yield groundwater samples from the uppermost 
aquifer.” In addition, 40 CFR 260.10 provides the following definitions: “Aquifer means a geologic 
formation, a group of formations, or part of a formation capable of yielding a significant amount of 
ground water to wells or springs” and “Uppermost aquifer means the geologic formation nearest the 
natural ground surface that is an aquifer, as well as lower aquifers that are hydraulically interconnected 
with this aquifer.” According to the RCRA Ground-Water Monitoring Technical Enforcement Guidance 
Document (TEGD) (EPA 1986), “If zones of saturation capable of yielding significant amounts of water 
are interconnected, they all compromise the uppermost aquifer” (Section 1.4, p. 35). The TEGD further 
states, “Upgradient wells [in the uppermost aquifer] must be (1) located beyond the upgradient extent of 
potential contamination from the hazardous waste management unit…[and] (2) screened at the same 
stratigraphic horizon(s) as the downgradient wells to ensure the comparability of data” (Section 1.4, 
p. 36). The TEGD also states that, “The owner/operator should have ensured and demonstrated that the 
upgradient well screens intercepted the same uppermost aquifer” (Section 2.1, p. 52). Monitoring of 
saturated zones that do not yield a significant amount of water may be required if a release has been 
detected and such monitoring would intercept a release from the unit. 

1.4 Perched Water Wells 

In order to determine the appropriate stratigraphic horizons for detection monitoring of the 
uppermost aquifer, information from perched water and SRPA wells was compiled. Over the years, a 
number of shallow perched water wells were installed in the vicinity of the ICDF, associated with the 
design and construction of the INTEC percolation ponds. In 1983, the United States Geological Survey 
(USGS) drilled a series of wells (SWP or SWPP) to the alluvial/basalt contact to gather data before 
construction of the unlined INTEC percolation ponds. With the exception of SWPP-08 and SWPP-13A, 
these wells were destroyed during pond construction. In February 1984, the first percolation pond came 
online and the second percolation pond came online in October 1985. The following year, the USGS 
installed the PW series of wells (PW-1 through PW-6) as a result of lateral wastewater seepage from the 
percolation ponds (Tucker and Orr 1998). The PW wells were typically completed 100 to 150 ft deep to 
monitor the formation of shallow perched water and associated water quality. Because there were no 
deeper perched water wells in the vicinity of the ICDF, six additional perched water wells were installed 
around the ICDF landfill and evaporation ponds in the fall of 2002. Each perched well contains two to 
three depth-specific completions. 

In addition to the new perched water wells, five new downgradient monitoring wells (ICPP-1831, 
ICPP-1782, ICPP-1783, ICPP-1800, and ICPP-1829) were completed in the SRPA, approximately 
470 ft below land surface (bls) at the ICDF (Figure 1-2). These five new downgradient aquifer wells and 
one upgradient well, USGS-123, comprise the detection monitoring network and meet the substantive 
requirements of 40 CFR 264, Subpart F that are ARARs for this CERCLA project. 

The drilling and installation of the wells followed the ICDF Complex Groundwater Monitoring Plan 
(DOE-ID 2002). The SRPA wells were drilled first to locate any perched water under the ICDF and provide 
useful information for drilling and installing the perched water wells. Lithologic logs, geophysical logs, and 
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completion details of the SRPA wells are located in Appendix A of the Analysis of Baseline Data from 
ICDF Detection Monitoring Wells (Cahn, Meachum, and Leecaster 2003). 

The perched water wells were completed with two to three screened intervals in each well. The 
multiple completion zones are designated U for upper completion, M for middle completion, and L for 
lower completion after the well name. Well completion reports for the perched water wells are located in 
Appendix A of this document. Additional information provided includes rationale for field decisions and 
determination of screened intervals. Appendix A-A contains detailed lithologic logs, geophysical logs, 
and well completion diagrams. Appendix A-B contains well completion forms. Table 1-2 summarizes 
well completion details. 
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